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This is a REQUEST for FILING a PCT/USA National Phase Application based on: 
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PCT/GB00/00235 

fr country code 



International Filing Date 

28 January 2000 
Day MONTH Year 



3. Earliest Priority Date Claimed 
2 February 1999 



Day MONTH Year 
,. (use item 2 if no earlier priority) 

Measured from the earliest priority date in item 3, this PCT/USA National Phase Application Request is beina 
filed within: a 

(a) □ 20 months from above item 3 date (b) ^ 30 months from above item 3 date, 

(c) Therefore, the due date ( unextendable) is August 2, 2001 

Title of Invention DETERGENT COMPOSITION 



6s Inventor(s) NESS, Jeremy Nicholas et al 

.. Applicant herewith submits the following under 35 U.S.C. 371 to effect filing: 

7 ly Ki Please immediately start national examination procedures (35 U.S.C. 371 (f)). 

8|i El A copy of the International Application as filed (35 U.S.C. 371 (c)(2)) is transmitted herewith (file if in 
English but, if in foreign language, file only if not transmitted to PTO by the International Bureau) including: 

a. El Request; 

b. El Abstract; 

c. 22 pgs. Spec, and Claims; 

d - sheet(s) Drawing which are □ informal □ formal of size □ A4 □ 1 1" 

9. El A copy of the International Application has been transmitted by the International Bureau. 

10. A translation of the International Application into English (35 U.S.C. 371(c)(2)) 

a. □ is transmitted herewith including: (1) □ Request; (2) □ Abstract; 

(3) pgs. Spec, and Claims; 

(4) sheet(s) Drawing which are: 

, □ informal □ formal of size □ A4 □11" 

b. □ is not required, as the application was filed in English. 

* c. □ is not herewith, but will be filed when required by the forthcoming PTO Missing Requirements 

t Notice per Rule 494(c) if box 4(a) is X'd or Rule 495(c) if box 4(b) is X'd. 

d. □ Translation verification attached (not required now). 



PAT-112CN4/01 



RE: USA National Phase Filing of PCT* /G BOO/00235 09/ Q 8 9^1 (Jf? 

11. [X] Please see the attached Preliminary Amendment JG18 RSC'd PCT/PTO 1 1 JJjj_ 2001 

12. □ Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 

371(c)(3)), i.e., before 18th month from first priority date above in item 3, are transmitted 
herewith (file only if in English ) including: 

13. [>3 PCT Article 19 claim amendments (if any) have been transmitted by the International Bureau 

14. □ Translation of the amendments to the claims under PCT Article 1 9 (35 U.S.C. 371(c)(3)), i.e., of 

claim amendments made before 18th month, is attached ( required by 20th month from the date in 
item 3 if box 4(a) above is X'd, or 30th month if box 4(b) is X'd, or else amendmen ts will be 
considered canceled )! ~ 

15. A declaration of the inventor (35 U.S.C. 371(c)(4)) 

a. □ is submitted herewith □ Original □ Facsimile/Copy 

b. [>3 is not herewith, but will be filed when required by the forthcoming PTO Missing Requirements Notice 

per Rule 494(c) if box 4(a) is X'd or Rule 495(c) if box 4(b) is X'd. 

16. An International Search Report (ISR): 

a. Was prepared by European Patent Office □ Japanese Patent Office □ Other 

b. [XI has been transmitted by the international Bureau to PTO. 

c. [x] copy herewith (2 pg(s).) [g] plus Annex of family members (1 pg(s).). 

17 International Preliminary Examination Report (IPER): 

a. fj<] has been transmitted (if this letter is filed after 28 months from date in item 3) in English by the 

International Bureau with Annexes (if any) in original language. 

b. g] copy herewith in English. 

c. 1 [g] IPER Annex(es) in original language ("Annexes" are amendments made to claims/spec/drawings 

during Examination) including attached amended: 

c. 2 E| Specification/claim pages # 21 &22 claims # 1 - 13 

Dwg Sheets # 

d. □ Translation ofAnnex(es) to IPER ( required by 30 th month due date, or else annexed 

amendments will be considered canceled ). 

18" Information Disclosure Statement including: 

a. [X] Attached Form PTO-1449 listing documents 

b. Attached copies of documents listed on Form PTO-1449 

c. g[ A concise explanation of relevance of ISR references is given in the ISR. 

1 9. □ Assignment document and Cover Sheet for recording are attached. Please mail the recorded 

assignment document back to the person whose signature, name and address appear at the end of 
this letter. 

20. □ Copy of Power to IA agent. 

21 □ Drawings (complete only if 8d or 1 0a(4) not completed): sheet(s) per set: n 1 set informal' 
□ Formal of size □ A4 □11" 

22. Small Entity Status E?J is Not claimed □ is claimed ( pre-filing confirmation required) 

22 ( a ) ( N ° ) SmaN Entit y Statement(s) enclosed (since 9/8/00 Small Entity Statements(s) not essential to 

make claim) 

23. Priority is hereby claimed under 35 U.S.C. 11 9/365 based on the priority claim and the certified copy both 
filed in the International Application during the international stage based on the filinq 

in (country) GREAT BRITAIN of: 

Application No. Filing Date Application No. Filing Date 

C) 9902225.3 February 2, 1999 (2) 9905868.7 March 16 1999 

(3) (4) " ' 

< 5 > „ IIZZI^ZZ (6>; 



See Form PCT/IB/304 sent to US/DO with copy of priority documents. If copy has not been 
received, please proceed promptly to obtain same from the IB . 
Copy of Form PCT/IB/304 attached. 
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24 Attached: JC18fl8Cl rurim It JUL 2001 

25 Per Item 1 7.c2, cancel original pages # , claims # , Drawing Sheets # 

26. Calculation of the U.S. National Fee (35 U.S.C. 371 (c)(1)) and other fees is as follo ws: 

Based on amended claim(s) per above item(s) □ 12, □ 14, □ 17, □ ?s (hiiitP) 

Total Effective Claims minus 20= x $18/$9 = $0 966/967 

Independent Claims minus 3 = x $80/$40 = $0 964/965 

If any proper (ignore improper) Multiple Dependent claim is present, add$270/$1 35 +0 968/969 

BASIC NATIONAL FEE (37 CFR 1.492(a)(1)-(4)): BASIC FEE REQUIRED, NOW 

A. If country code letters in item 1 are not "US","BR","BB","TT","MX","IL" "NZ" "IN" or "ZA" 
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See item 16 re: ,j, 

1. Search Report was not prepared by EPO or JPO add$1000/$500 960/961 

2. Search Report was prepared by EPO or JPO add$860/$430 +860 970/971 

SKIP B, C, D AND E UNLESS country code letters in item 1 are "US","BR","BB","TT","MX","IL", "NZ", "IN" or"ZA " 
- - <- > ^ 

□ B. If USPTO did not issue both International Search Report 

%! (ISR) and (if box 4(b) above is X'd) the International add$1000/$500 +0 960/961 

ffi Examination Report (IPER), 



(ogij-» □ C. If USPTO issued ISR but not IPER (or box 4(a) above is 

(0 C X ' d) ' add$710/$355 +0 958/959 

(these) ~ 

( □ D. If USPTO issued IPER but IPER Sec. V boxes not all 3 

(bMes) YES, add$690/$345 _+0 956/957 

|— j E ]f j n t erna tional preliminary examination fee was paid to 

h* USPTO and Rules 492(a)(4) and 496(b) satisfied (IPER 962/963 

H; Sec. V all 3 boxes YES for al[ claims), add$100/$50 +0 

UJ 

2 "C SUBTOTAL = $860 

28. If Assignment box 1 9 above is X'd, add Assignment Recording fee of — $40 +0 (581) 

29. Attached is a check to cover the TOTAL FEES $860 
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filed, or which should have been filed herewith or concerning any paperfiled hereafter, and which may be required under Rules 16-18 and 492 (missing or insufficient fee nnM now 
or hereafter relative to this application and the resulting Official document under Rule 20, or credit any overpayment to our Account/Order Nos. shown above forwhich purpos e a 
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Intellectual Property Group 

By Atty: Paul N. Kokulis Reg. No. 16773 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re PATENT APPLICATION OF 
Inventor(s): NESS, Jeremy Nicholas et al 
Filed: Herewith 

Title: DETERGENT COMPOSITION 

My 11, 2001 



PRELIMINARY AMENDMENT 



Hon. Commissioner of Patents 
Washington, D.C. 20231 



Sir 

2 Please amend this application as follows: 



IN THE SPECIFICATION: 



At the top of the first page, just under the title, insert 

£3 -This application is the National Phase of International Application 
PCT/GB00/00235 filed January 28, 2000 which designated the U.S. 
and that International Application 

£3 was □ was not published under PCT Article 21(2) in English.- 

Respectfully submitted, 

PILLSBURY WINTHROP LLP 
Intellectual Property Group 

By: (3-^- LA-^ -\ 

Attorney: Paul N. Kokulis 
Reg. No: 16773 
Tel. No.: (703)905-2118 
Fax No.: (703)905-2500 



McLean, VA 22102 
(703) 905-2000 



Atty\Sec. PNK/mhn 
1600 Tysons Boulevard 
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WO 00/46337 PCT/GB00/00235 



Title: Deternent Composition 
Field of the Invention 



5 This invention concerns detergent compositions, and in particular such compositions comprising an 
encapsulate containing an active material, and products, particularly laundry liquids, incorporating 
such compositions. 



Background to the Invention 

10 

Encapsulation is a well known technique for presenting active materials such as fragrance, flavour, 
- - colouring materials etc. Encapsulate systems fall into two main, types: those in which the active 
~Z material is surrounded by a wail or barrier; and those in which the active material is encapsulated in 

the matrix of a material. Gums, such as alginates, have been used to encapsulate active materials. 

-1 5 

Alginates which are anionic gums, are naturally occurring colloids which are normally extracted from 
brown seaweed (Phaeophycea), which are used mainly in the form of sodium salts. Sodium 
alginates give very viscous solutions with water and can be cross-linked to form thermally stable gels 
Z by interaction with divalent or trivalent metal ions, typically calcium ions. Using this interaction, active 

23 materials may be encapsulated or entrapped in an alginate gel matrix. The colloid is principally 
alginic acid which is made up of three kinds of polymer segments, one segment containing D- 
mannuronic acid units; a second segment containing L-guluronic acid; and a third segment 
containing alternating D-mannuronic and L-guluronic acid residues, joined by 1:4 giycosidic linkages. 
The proportions of the three polymer segments in alginic acid samples give rise to different 

25 properties, for example, the alginate from Laminaria hyperborea, with a large percentage of 
polyguluronate segments, forms rigid, brittle gels which tend to undergo syneresis. 

There is a large amount of literature in the area of fragrance encapsulation, not only to provide 
fragrance stability but also to develop a fragrance delivery system which provides a perceivable 
30 sensory effect. To this end, numerous systems have been tested but there are currently no. detergent 
compositions, for example laundry liquids, in the market place which utilise an anionic gum based 
encapsulation system containing fragrance. 



35 



US 4389419 (Lim) concerns capsules of oil soluble nutrients such as vitamins which are formed by 
making an emulsion of sodium alginate with the nutrient and with optional alcohoi-insoluble 
polysaccharide filler or extender such as dextran, sodium carboxy methyl cellulose, methyl cellulose, 
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dextrins and some soluble starches and sodium carboxy cellulose, and adding the emulsion as 
droplets to an alcohoiic solution containing calcium chloride to give solid capsules. 

EP 020281 9A (Warner Lambert) discloses encapsulates formed by mixing alginate with active 
5 ingredient, particularly to produce a dispersion, and cross-linking the alginate by exposure to divalent 
cations, for example by spraying the dispersion into calcium chloride to produce particles eg up to 1 0 
micron in diameter. The encapsulates may be used particularly in chewing gum, but also in 
confectionery, foods, pharmaceuticals, toothpaste etc. 

10 WO 92/20771 (Allied Colloids Ltd.) discloses a particulate composition comprising particles having a 
substantially anhydrous core comprising a matrix polymer containing active ingredient, a layer of 
hydrophobic oil around the core and a shell of polymer around the.oii layer. The active ingredient is 
disclosed as a detergent enzyme. 

15 EP 0626 445 A2 (Allied Colloids Ltd) discloses a liquid composition comprising a substantially stable 
dispersion in a liquid phase of particles which have a size below 20pm and which comprise a 
detergent enzyme and protective polymeric material which is impermeable to the liquid detergent 
concentrates but which releases the enzyme when agitated in aqueous wash liquor. 

20 EP 0266 796 B1 (Showa Denko Kabushiki Kaisha) discloses a water-soluble microcapsules, 
containing enzymes, which are stably retained in a concentrated aqueous solution containing an 
agent such as a surfactant and are readily dissolved in water or a dilute aqueous solution. The water- 
soluble microcapsules utilise a coating material, specifically polyvinyl alcohol with an average degree 
of polymerisation in the range of 200 to 3,000 and a saponification ratio of not less then 90%. The 

25 core material is disclosed as a water-containing polyhydroxy compound. 

US 5281355 (Lever Brothers company) discloses a heavy duty liquid composition comprising (1) a 
capsule comprising a component or components normally subject to degradation by components of 
these compositions; and (2) a composite polymer forming a network in which the component(s) are 
30 entrapped and from which network the component(s) are released upon dilution of the concentrated 
liquids. The composite emulsion copolymer in turn comprises a hydrophiiic portion i.e., hydrophilic 
polymer attached to a hydrophobic particles and a hydrophobic polymer core portion wherein the 
hydrophilic portion comprises hydrophilic water soluble polymer or polymers physically or chemically 
attached to said hydrophobic polymer particles. 

35 

GB-A-1 390 503 (Unilever Limited) relates to a liquid aqueous detergent composition cantaining 
capsules which are insoluble in the composition, but which release their contents when the 
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composition is diluted with water, due to the change in ionic strength of the liquid environment of the 
capsuies. The patent discloses capsules containing core material and having at their surface water- 
soluble polymer gel, in which the electrolyte and its concentration in the medium, and the polymer gel 
are such that the polymer gel is insoluble in the medium, but dissolves with release of the core 
5 material when the composition is diluted with water, preferably the polymer gel forms a wall 
surrounding the core material. 

US 5716920 and WO 98/11870 (The Procter & Gamble Company) both disclose liquid personal 
cleansing compositions including a lipophilic skin moisturising agent encapsulated with a complex 
10 coacervate of a poiycation and a polyanion. The polyanion may be, eg, sodium alginate. The 
encapsulate must be substantially free of cross-linking agent for the complex coacervate to have 
appropriate hardness characteristics. 

Our copending PCT patent application number GB98/03345 (WO 99/24159) is directed at alginate 
N 5 encapsulates, and in particular the use thereof in toothpaste. 

s The present invention provides a detergent composition which utilises an anionic gum based 
encapsulate containing active material, which dissolves on dilution resulting in release of the active 
y* material. 
;20 

lI Summary of the Invention 

In one aspect the present invention provides a liquid detergent composition comprising greater than 
5% by weight of surfactant and an encapsulate comprising greater than 10% by weight of the 
25 encapsulate of active material, and a cross-linked anionic gum. 

The invention also provides a liquid detergent composition comprising greater than 5% by weight of 
surfactant and an encapsulate comprising greater than 0.5% by weight of the encapsulate of 
fragrance, and an anionic gum. The anionic gum is preferably cross-linked. 
30 . , ;. 

The invention further provides a laundry liquid comprising greater than 5% by weight of surfactant 
and an encapsulate comprising active material and an anionic gum. The anionic gum is preferably 
cross-linked. 

35 The present invention is particularly directed to provide a dilution release encapsulate containing 
fragrance as the active material, preferably for laundry liquids, which can be incorporated into a 
laundry liquid base, is stable on storage yet dissolves on diluting the product, releasing the active 
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material. The invention also provides for a visual effect in the product, contributing to its appeal, 
which can enhance both active intensity and longevity. There is also the opportunity to deliver novel 
effects e.g. change of fragrance during the wash, or protection of enzymes against degradation. 

The active is preferably in the form of an emulsion or disersion in the anionic gum, and may be 
selected from a wide range of different materials, depending on the intended use of the encapsulate, 
including, for example, fragrance materials, conditioning oils, abrasives, colouring materials, 
enzymes such as protease, amylase, cellulase or lipase, therapeutic agents such as anti-bacterial 
agents, etc. The active material is preferably substantively insoiuble in water, and/or preferably 
sufficiently large (eg preferably having a molecular weight of at least 5000) to be retained by the 
alginate. Suitable materials are well known. The active material is preferably a fragrance. A mixture 
of active materials may be used. 

The active material may be present in relatively large amounts, typically constituting up to 60% by 
weight of the total weight of the encapsulate. The active material is typically present in an amount in 
the range from 10 to 50%, preferably 20 to 40%, and more preferably 25 to 30% by weight of the 
encapsulate. By the term "% by weight of the encapsulate" is meant relative to the weight of ail 
encapsulate ingredients, including water etc. 

The nature of the fragrance is not critical. As is well known, a fragrance normally contains a mixture 
of a number of perfumery materials. The number of perfumery materials in a fragrance is typically 
ten or more. The range of fragrant materials used in perfumery is very wide; the materials come from 
a variety of chemical classes, but in general are water-insoluble oiis. In many instances, the 
molecular weight of a perfumery material is in excess of 150, but does not exceed 300. The 
fragrance is preferably present at a concentration of greater than 1%, and more preferably greater 
than 5% by weight of the encapsulate. 

The fragrances used in the present invention can be mixtures of conventional perfumery materials. 
Perfumery materials which may be used include: acetyl cedrene, 4-acetoxy-3-pentyltetrahydropyran, 
4-acetyi-6-t-butyl-1,1-dimetylindane, available under the trademark "CELESTOLIDE", 5-acetyl- 
1,1,2,3,3,5-hexamethyiindane, available under the trademark "PHANTOLIDE", 6-acetyl-1-isopropyl- 
2,3,3,5-tetramethyiindane, available under the trademark TRASEOLIDE", alpha-n-amylcinnamic 
aldehyde, amyl salicylate, aubepine, aubepine nitrile, aurantion, 2-t-butylcyclohexyl acetate, 2-t- 
butylcyclohexanol, 3-(p-t-butylphenyi)propanal, 4-t-butyIcyciohexyl acetate, 4-t-butyl-3,5-dinitro-2,6- 
dimethyl acetophenone. 4-t-buty!cyclohexanol, benzoin siam resinoids, benzyl benzoate. benzyl 
acetate, benzyl propionate, benzyl salicylate, benzyl isoamyl ether, benzyl alcohol, bergamot oil, 
bornyl acetate, butyl salicylate, carvacrol, cedar atlas oil, cedryl methyl ether, cedryl acetate, 
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cinnamic alcohol, cinnamyl propionate, cis-3-hexenol, cis-3-hexenyl salicylate, citrdnelia oil, 
citronellol, citronellonitrile, citronelly! acetate, citronellyloxyacetaldehyde, cloveleaf oii, coumarin, 9- 
decen-1-oi, n-decanal, n-dodecanal, decanol, decyl acetate, diethyl phthalate, dihydromyrcenol, 
dihyromyrcenyl formate, dthydromyrcenyl acetate, dihydroterpinyl acetate, dimethyibenzyl carbinyl 
5 acetate, dimethylbenzylcarbinol, dimethylheptanol, dimethyloctanol, dimyrcetol, diphenyl oxide, ethyl 
naphthyi ether, ethyl vanillin, ethylene brassylate, eugenol, florocyclene, geraniot, geranium oil, 
geranonitrile, geranyl nitriie, geranyl acetate, 1,1,2,4,4,7-hexamethyl-6-acetyl-1 ,2,3,4- 
tetrahydronaphthaiene, available under the trademark TONALID", 1 ,3,4,6,7,8-hexahydro- 
4,6,6,7,8, 8-hexamethylcyclopenta- 2-benzopyran, available under the trade mark "GALAXOUDE", 2- 
10 n-heptylcyclopentanone, 3a,4,5,6,7,7a-hexahydro-4,7-methano-1(3)H-inden-6-yIpropionate, available 
p under the trademark "FLOROCYCLENE", 3a-4,5,6,7,7a-hexahydro-4,7-methano-1(3)H-inden- 6- 
^ ylacetate, available under the trademark "JASMACYCLENE", 4-(4'-hydroxy-4'-methyIpentyl)-3- 
cyclohexenecarbaidehyde, alpha-hexyicinammtc aldehyde, heliotropin, Hercoiyn □, hexyl aldone, 
hexyl cinnamic aldehyde, hexyl salicylate, hydroxycitronellal, i-nonyl formate, 3- 
Qi5 isocamphyicyclohexanol, 4-isopropyicyciohexanol, 4-isopropylcyclohexyl methanol, indole, ionones, 
PI irones, isoamyl salicylate, isoborneol, isobornyl acetate, isobutyl salicylate, isobutylbenzoate, 
L, isobutylphenyi acetate, isoeugeno!, isolongifoianone, isomethyi ionones, isononanol, isononyl 
M acetate, isopuiegol, lavandin oil, iemongrass oil, linalool, linaiyl acetate, LRG 201, 1 -menthol, 2- 
methyI-3-{p-isopropyiphenyl)propanal, 2-methyl-3-(p-t-butylphenyl)propanal, 3-methyl-2-penty!- 
t:20 cyclopentanone, 3-methyi-5-phenyl-pentanol, alpha and beta methyl naphthyi ketones, methyl 
f " ionones, methyl dihydrojasmonate, methyl naphthyi ether, methyl 4-propyl phenyl ether, Mousse de 
chene Yugo, Musk ambrette, myrtenoi, neroli oil, nonanediol-1,3-diacetate, nonanol, nonanolide-1 ,4, 
nopol acetate, 1,2,3,4,5,6,7,8-octahydro-2,3,8,8-tetramethyl-2-acetyi-naphthaiene, available under 
the trademark "ISO-E-SUPER", octanol, Oppoponax resinoid, orange oil, p-t-amylcyclohexanone, p- 
25 t-butylmethylhydrocinnamic aldehyde, 2-phenylethanol, 2-phenylethyl acetate, 2-phenylpropanoi, 3- 
phenylpropanol, para-menthan-7-ol, para-t-butylphenyl methyl ether, patchouli oil, peiargene, 
petitgrain oil, phenoxyethyl isobutyrate, phenylacetaldehyde diethyl acetal, phenylacetaldehyde 
dimethyl acetal, phenylethyl n-butyl ether, phenyiethyl isoamyl ether, phenylethylphenyl acetate, 
pimento leaf oil, rose-d-oxide, Sandalone, styrallyi acetate, 1,1,4,4-tetramethyl-6-acetyt-7- ethyi- 
30 1,2,3,4-tetrahydronaphthaiene, available under the trademark "VERSALIDE", 3,3,5-trimethyl hexyl 
acetate, 3,5,5-trimethyicyclohexanoi, terpineol, terpinyl acetate, tetrahydrogeraniol, tetrahydrolinalool, 
tetrahydromuguol, tetrahydromyrcenol, thyme oil, trichloromethylphenylcarbinyl acetate, 
tricyclodecenyl acetate, tricylodecenyl propionate, 10-undecen-1-al, gamma undecaiactone, 10- 
undecen-1-ol, undecanol, vanillin, vetiverol, vetiveryl acetate, vetyvert oil, acetate and propionate 
35 esters of alcohol in the list above, aromatic nitromusk fragrances, indane musk fragrances, 
isochroman musk fragrances, macrocyclic ketones, macroiactone musk fragrances, and tetralin 
musk fragrances. 
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The fragrance may be present in known manner in solvents or diluents, such as ethanol, isopropanol, 
diethylene glycol monoethyl ether, dipropylene glycol, diethyl phihaiate and triethyl citrate. 

Fragrances which are used in this invention may, if desired, have deodorant properties, for example, 
as disclosed in US-A-4303679. US-A-4663068 and EP-A-545556. 

Encapsulates used in the present invention preferably comprise a hydrated, and more preferably a 
cross-linked, anionic gum. The anionic gum preferably forms a cross-linked matrix which contains 
the active ingredient, constituting an encapsulate. 

By "anionic gum" is meant water soluble polysaccharides, either exuded or extracted from land and 
marine plants and their seeds. The exuded or extracted materials result from normal metabolic 
processes and are usually in the form of salts of acidic polysaccharides. Modified gums are also 
included which use cellulose as a starting material wherein the hydroxyl groups have been 
derivatized by a reaction which replaces the hydrogen atoms with a simple or more complex group. 
Examples of such anionic gums include alginates, carrageenan, gellan gum, carboxyl methyl 
cellulose and xanthan gum. These gums can be cross-linked with cations, either monovalent or 
polyvalent cations, to form cross-linked insoluble gels. For example carrageenan may be cross- 
linked with calcium and potassium ions, and gellan gum may be cross-linked with potassium, sodium, 
calcium and magnesium ions. Mixtures of two or more of the aformentioned gums may also be 
employed, which can result in improved encapsulate stability. An alginate anionic gum is preferred. 

The preferred alginate is conveniently in the form of a sodium salt, and is preferably an alginate 
having a high percentage of polyguluronic acid units (known as high G alginates) as these produce 
encapsulates with improved stability on storage. Suitable alginates are commercially available, and 
include, for example, the high G alginate Manugel DMB (Manuge! is a Trade Mark) supplied by 
Nutrasweet Keico. The aforementioned alginates provide a strong structure, which can for example 
be incorporated into a detergent composition using standard mixing techniques, and which keep the 
rigidity of the capsules on storage. 

The anionic gum is typically present in an amount of up to about 5% by weight of the encapsulate. 
Good results have been obtained at lower levels, eg constituting about 1% or less of the weight of 
the encapsulate. The weight ratio of active material to anionic gum is preferably in the range 5:1 to 
300:1. more preferably 10:1 to 100:1, most preferably 20:1 to 60:1. The use of high weight ratios of 
active to anionic gum gives a cost-effective product with good release of active material, preferably 
fragrance, on dilution. 
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The anionic gum and active material, where liquid, form an emulsion, and are preferably formed into 
an emulsion by use of an emulsifying agent. The emulsifying material is preferably a water soiubie 
polysaccharide, with a molecular weight of greater than 10,000. For example hydroxy cellulosic 
materials, a polysaccharide derived from the monosaccharide glucose, such as hydroxyethyl 
celiulose (HEC), hydroxypropyl cellulose (HPC) and hydroxypropyl methyl cellulose, or other 
polysaccharides containing different sugar monosacchariaes where some of the primary alcohol 
groups of the polysaccharide have been oxidised to form uronic acid, for example D-glucuronic acid 
formed by the oxidation of the primary alcohol groups of glucose. Other examples include D- 
mannuronic acid and D-galacturonic acid. Such polysaccharides and their derivatives include 
Pectins, gum Tragacanth, alginates, propylene glycol alginate, gum Arabic and gum Ghatti. 
Combinations of different gums can also be used to achieve superior emulsion stability, such as the 
combination of propylene giycol alginate and pectins. These materials, particularly propylene glycol 
alginate, have good emulsifying properties and result in encapsulates with good stability. 

Alternatively, the emulsifying material is a water soluble synthetic resin such as polyvinyl alcohol 
which has excellent film-forming, adhesion and emulsifying properties. Superior emulsion stability 
can be gained from using a grade of polyvinyl alcohol with a low hydrolysis level and low molecular 
weight. 

The emulsifying agent preferaoly has a molecular weight (weight average) greater then 10.000, more 
preferably greater then 25,000, particularly less than 2,000,000, and especially less than 1,000,000. 

The emulsifying agent is typically present in an amount in the range from 0.2 to 5%, more preferably 
0.3 to 2% and particularly 0.5 to 1% by weight of the encapsulate. 

The encapsulates preferably contain little or no materials which would act to soiubilise the active 
material, such as most surfactants with a molecular weight of less than 5000, possibly resulting in 
leaching of the active material from the encapsulates over time. Some common surfactants such as 
Tween 20 (poiyoxyethylene (20) sorbitan monolaurate ex ICI - Tween 20 is a Trade Mark) may have 
this effect, and so preferably should be avoided. 

The encapsulate conveniently also comprises a colouring material in the form of a pigment or oil 
soluble colour, eg titanium oxide for white colour, for aesthetic reasons to produce an attractive 
coloured product instead of a clear or colourless product. 
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The encapsulate may aiso contain performance enhancing ingredients which increase the delivery of 
the active material onto surfaces, for example polymer particies disclosed in WO 98728398. 

The encapsulate preferably comprises in the range from 40 to 90%, more preferably 60 to 80%, and 
particularly 70 to 75% by weight of solvent, usually water, preferably distilled water. 

Encapsulation is a known technique, and methods for producing encapsulates used in the present 
invention, eg using techniques discussed in the prior art mentioned above, are known to those skilled 
in the art. The method conveniently involves mixing anionic gum, active material, emulsifying agent 
and water to produce an aqueous emulsion, eg using high shear mixing, and contacting droplets of 
the emuision with an aqueous solution of those monovalent or polyvalent metal ions known to form 
insoluble gels, such as calcium and zinc, eg by spraying the emulsion into calcium chloride solution. 
Therefore, by preparing an emulsion of an anionic gum solution and active material and adding this, 
drop wise, into a calcium chloride solution, spherical encapsulates are formed. Encapsulates of 
generally spherical form are produced virtually instantaneously by the cross-linking reaction of the 
gum. The encapsulates can then be washed and stored in a hydrated form prior to use or they can 
be dried using drying techniques known to those skilled in the art. The capsules can then be dosed 
into a detergent composition, such as a laundry liquid base, and on diluting the product, the capsules 
dissolve releasing the active material. 

By varying factors including emuision viscosity, speed of spraying, droplet travel distance, droplet 
size etc. in known manner, encapsulates of desired size can be produced. For most purposes, 
encapsulates having a diameter in the range 0.1 to 3 mm, preferably 0.3 to 1mm, are suitable. 
Encapsulate properties may also be affected to some extent by the time of contact with the calcium 
chloride or similar solution. 

The encapsulates used in the present invention can also be prepared whereby the active material is 
surrounded by a wall or barrier of anionic gum. Methods of making these encapsulates are known to 
those skilled in the art. 

Detergent compositions according to the present invention include laundry liquids or fabric detergent 
products, personal washing products, and household cleaning products. 

The laundry liquid comprises an aqueous or non-aqueous liquid phase, containing detergent 
material, encapsulates as described herein, with or without additional suspended solid material. 
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Surfactants usefui as detergents, such as in laundry liquids, include weil-known anionic, nonionic, 
amphoteric and zwitterionic surfactants. Typical of these are the aikyl benzene sulphonates, alkyi 
sulphonates, aikyl- and alkyl ether sulphates, primary alkyl sulphates, aikoxyiated alcohols, alpha- 
sulphonates of fatty acids and of fatty acid esters, aikyl betaines, and alkyi polyglycosides all known 
in the detergent art. The detergent is preferably present in a quantity of at least 5%, more preferably 
at least 10% by weight of the composition, and may well be in a quantity not exceeding 50%, more 
preferably not exceeding 40%, and particularly not exceeding 30% by weight of the composition. 
The laundry liquid preferably contains from 10 to 30% by weight of the composition of detergent 
material. By the term "% by weight of the composition" is meant relative to the weight of ail 
composition ingredients, including solvent etc. 

The laundry liquid preferably contains a builder, which is a material which functions to soften hard 
water by soiubilisation or other removal of polyvalent cations such as calcium and to a lesser extent 
magnesium salts responsible for water hardness compounds, eg soluble inorganic builders 
especially exemplified by sodium tripolyphosphate, sodium silicate and carbonates. Thus, builders 
are added to laundry detergent formulations to counter the detrimental effect of polyvalent cations on 
detergency, but they are also used to increase the efficiency and effectiveness of surfactants as 
detergents and to supplement their beneficial effects on soil removal. Soil dispersions are achieved 
by the builder decreasing the solubility of the surfactant in the bath, which promotes their adsorption 
onto substrate and soil particles. Builders are also used for alkalinity and buffering as high pH 
increases the negative potentials at soil substrate and promotes cleaning. Buffering is necessary to 
prevent soil and substrate components from lowering the pH, which results in lowering the surface 
potentials. The pH of the laundry liquid is preferably in the range from 7 to 12, more preferably 8 to 
11, and particularly about 10. 

Common insoluble inorganic detergency builders are zeolites. Organic builders such as sodium 
citrate and polyacrylate can also be used. The builder component of a laundry liquid is preferably in 
the range from 5 to 80%, more preferably 10 to 60%, and particularly 1 0 to 40% by weight. 

Tne laundry liquid preferably contains a water-soluble builder salt, which is partially dissolved and 
partially suspended in an aqueous liquid phase. 

We have surprisingly discovered that encapsulates as described herein are particularly stable when 
the detergent material comprises anionic surfactant, in the presence of a high concentration of 
builder. A particularly preferred laundry liquid comprises (i) in the range from 5 to 50%.. more 
preferably 5 to 40%, and particularly 5 to 30% by weight of anionic surfactant as detergent, (ii) in the 
range from 5 to 80%. more preferably 10 to 60%, and particularly 10 to 40% by weight of builder, and 
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(iii) in the range from 0.2 to 12%, more preferably 0.4 to 4%, and particularly 0.8 to 2% by weight of 
encapsulate as disclosed herein. 

The encapsulates remain intact in the laundry liquid over prolonged storage and retain most of the 
5 active material. However, once the product is diluted, the surfactant becomes more soluble and 
works in combination with the builder to dissolve the encapsulate releasing the active material. 

The laundry liquid may also contain other ingredients such as bleaches, bleach activators, alkaline 
silicate, soil release agents, anti-redeposition agents such as sodium carboxymethyi cellulose, 

r |0 enzymes, fabric softening agents including softening clays, fluorescent brighteners, antifoam agents 

J3 or conversely foam boosters and fillers such as sodium sulphate. 

i 

yll The laundry liquid preferably contains in the range from 0.1 to 3%, more preferably not greater than 

TT 1.5%, and particularly not greater than 1% by weight of fragrance, at least partially carried by 

yf|5 encapsulate particles as described herein. The encapsulates preferably comprise at least 5%, more 

J 5 = preferably at least 20%, particularly in the range from 40 to 60%, and especially 35 to 50% by weight 

jM. of the fragrance present in the laundry liquid. The encapsulates are preferably added to the laundry 

f 5 " liquid after any manufacturing steps involving heat (e.g. spray drying). Thus, encapsulates may be 

~ added to the laundry iiquid, typically by mixing them into the preformed iiquid detergent composition. 

p£0 The encapsulates may be added as dry particles, or preferably as an aqueous slurry. 

The laundry liquid is of generally conventional formulation, eg as disclosed in US 5,281,355. A 
particularly preferred laundry iiquid is a heavy duty, concentrated laundry liquid in which the builder 
system is typically present in an amount in the range from 10 to 80%, more preferably 25 to 60%, 
25 and particularly 30 to 50% by weight of the product. 

The builder system in heavy duty laundry liquids is typically made up from a combination of 
sequestrants, deflocculants, dispersants, and alkaline buffers. This includes ingredients such as 
phosphates, typically sodium or potassium polyphosphates and especially sodium tripolyphosphate, 
30 sodium silicates and carbonates that precipitate polyvalent cations as their insoluble silicates, 
carbonates, or hydroxides are also used. Other ingredients used as builders are citrates, 
aiuminosiiicates, borates, 'dequest' (Ethylene diamine tetra methylene phosphoric acid) and EDTA 
(Ethylene diamine tetra-acetic acid). 

35 The encapsulates themselves will introduce polyvalent cations into the wash system on dilution of the 
product. However, this does not impart any detrimental effect to the cleaning process as the builder 
system can be adjusted to compensate for this. 
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Personal washing products include products such as hair shampoos or shower gels. These typicaliy 
contain from 5 to 40% by weight of the product of detergent material which is anionic, amphoteric, 
nonionic or a mixture of these, especially a mixture of anionic and/or amphoteric surfactants. 

Such personal washing products wiii frequently include other materials, especially 0.01 to 3% by 
weight of cationic polymer and/or 0.1 to 10% by weight of silicone to deposit on skin or hair. 
Preferred personal washing products aiso comprise electrolyte, such as sodium, potassium, calcium, 
zinc, and/or magnesium salts, more preferably in the range from 0.1 to 10%, particularly 0.5 to 5%, 
and especially 1 to 3% by weight, in order to achieve improved stability of the encapsulates. By the 
term "% by weight" is meant relative to the weight of all ingredients, including solvent etc. The pH of 
the personal washing products is preferably in the range from 4 to 7, more preferably 5 to 6. 

Preferably the personal washing products will be of desirable viscosities, so as to be pourable or 
squeezable, and yet will not be so thin that they run uncontrollably. The desired viscosity range is 
approximately 1,000 to 15,000 centipoises at room temperature (25°C) and iow shear rate, 
preferably 3,000 to 6,000 centipoises at 10 sec - '' shear rate. 

Personal washing products preferably contain in the range from 0.5 to 5% by weight of fragrance, at 
least partially carried by encapsulate particles as described herein. The encapsulates preferably 
comprise at least 5%, more preferably at least 20%, particularly in the range from 40 to 60%, and 
especially 35 to 50% by weight of the fragrance present in the personal washing product 

Household cleaning products can be used to clean hard inanimate surfaces such as walls, floors, 
toilets, and furniture etc. They are preferably aqueous liquids containing detergent material and/or 
polymeric thickener. Other common ingredients are solvents and bleach. These products typically 
contain from 5 to 20% detergent and also preferably comprise electrolytes such as sodium, 
potassium, calcium, zinc and/or magnesium salts, preferably in the range from 0.1 to 10%, 
particularly 0.5 to 5% and especially 1 to 3% by weight, in order to achieve improved stability of the 
encapsulate. Product viscosity will frequently exceed 100 centipoise at 10 sec'" 1 shear rate and a 
range of 200 to 2000 centipoise at 10 sec" 1 shear rate is preferred. The pH of the household 
cleaning product is preferably in the range from 4 to 10. 

Household cleaning products preferably contain in the range from 0.5 to 3% by weight of fragrance, 
at least partially carried by encapsulate particles as disclosed herein. The encapsulates preferably 
comprise at least 5%, more preferably at least 20%, particularly in the range from 40 to 60%, and 
especially 35 to 50% by weight of the fragrance present in the household cleaning product. 
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Encapsulate stability can also be improved by the use of a further additive to the capsule formulation 
to increase the barrier properties of the system, for example by the addition of colloidal silica which 
can be effective in reducing the leaching of the active materia! during storage. 

The encapsulates will normally be colourless and so not be visually apparent in the product, however 
if the encapsulates include a colouring material or dye they will be visible in the detergent 
composition possibly providing a pleasing visual effect that will be readily apparent if the product is 
presented in a transparent package. 

The detergent composition according to the present invention may comprise a suspending agent 
which prevents sedimentation or floating of the encapsulates. Suitable materials are known, and 
include xanthan gum and cross-linked polyacrylic acid resins. 

Comparative tests have shown that a given amount of fragrance material in a detergent composition 
according to the present invention produces a stronger fragrance effect, thus providing possibilities 
for reducing fragrance material usage in product, with consequential cost savings. 

The invention is further illustrated by reference to the following Examples. 

Example 1 

Fragrance encapsulates were prepared by mixing using a high shear Silverson mixer the following 
ingredients (amounts specified in % by weight) to form an emulsion. 



Weight % 



Sodium Alginate (Manugei DMB) 
Polyvinyl alcohol (Gohsenol KL05) 



0.8 



1.0 



Distilled water 



72.2 



Fragrance A* 



25.0 



"Containing 0.1% Phthalocyanine Blue 22005 ex Anstead International 



Manugel DMB ex Nutrasweet Keico. 

Gohsenol KL05 is a Trade Mark. Polyvinyl alcohol supplied by British Traders. 
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Compositi on nf Franrance A 





%w/w 


Dodecanal 


1.25 


Methylnonyl acetaldehyde 


2.5 


Allyl amy! giycollate 


1.5 


Anethole synthetic 


0.2 


Benzyl salicylate 


15.0 


Canzone laevo * ^ 


0.1 


Cedramber (IFF) 


4.4 


Cis-3-hexenyi salicylate 


0.5 


Citronellol 


2.5 


Coumarin 


1.0 


Damascone alpha 


1.0 


Dihydro myrcenol 


12.0 


Dtpropylene giycoi 


6.38 


Eugenol 


0.8 


Tonalid (Bush Boake Allan) 


9.0 


Heliotropin 


0.7 


Hexyl cinnamic aldehyde 


12.4 


Lavandin Abriaiis 


0.7 


Liital (Givaudan-Roure) 


8.0 


Linaio! 


4.0 


Methyl dihydro jasmonate 


7.0 


Oakmoss synthetic 


0.3 


Para t-butyl cyclo hexyi acetate 


6.0 


Patchouli oil 


2.5 


Undecalactone gamma 


1.2 



Cedramber, Tonaiid and Lilial are all Trade Marks. 

30 

The emulsion was sprayed as droplets into a reservoir of 5% aqueous calcium chloride, resulting in 
irreversible cross-linking of the alginate to produce generally spherical encapsulates. The 
encapsulates were removed from the calcium chloride solution after approximately 60 seconds. The 
encapsulates were washed in distilled water to remove free chloride ions and suspended in distilled 
35 water for storage. The encapsulates had a diameter of about 1mm in the present case, obtained in 
known manner by regulating factors inciuding emulsion viscosity, spray pump speed, spray nozzle 
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size and distance from spray nozzle to calcium chloride solution. The encapsulates could be stored 
in hydrated form for extended periods of time (at least 6 months) without significant loss of fragrance. 

The encapsulates were incorporated into a laundry liquid formulation LL1 as specified below, in an 
5 amount for the fragrance to constitute 0.4% by weight of the total weight of the laundry liquid, using 
standard mixing techniques. The laundry liquid base was that of a generally conventional water- 
based detergent. The encapsulates were incorporated intact in the laundry liquid and remained 
stable in the base for extended periods (at least 6 months). 

10 Laundry liqu id formulation LL1 





Weight % 


Nansa SL 30 


37.70 


Texapon N70 LS 


4.60 


Luviskol K30 


1.00 


Antifoam 


0.1 


Sodium Citrate 


15.0 


Borax 


0.5 


Sodium Silicate 


5.0 


Glycerol 


1.0 


Purified water 


to 100 


Preservative 


as required 



Nansa SL 30 is a 30% active sodium dodecyl benzene sulphonate ex. Albright & Wilson (Nansa SL 
25 30 is a Trade Mark). 

Texapon N70 LS is a 70% active sodium lauryl ether sulphate ex. Henkel Chemicals Ltd (Texapon 
N70 LS is a Trade Mark). 

Luviskol K 30 is polyvinylpyrrolidone having an average Molecular weight of 40,000 ex. BASF Ltd 
(Luviskol K30 is a Trade Mark). 
30 Antifoam Emulsion ex. Dow Corning 
Borax ex. Borax Consolidated Ltd. 

Example 2 

Sensory evaluation tests were carried out by a team of evaluators on cloths washed with a laundry 
35 liquid containing capsules as detailed in Example 1, compared to the laundry liquid (LL1) containing 
0.4% of the fragrance A (not encapsulated). The wash procedure is detailed below. 
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A shirt, a pillow case and a towel made up the bulk of the cloth used in the wash test, three test 
cloths were also included which were 30 X 30cm desized terry towelling, bulked acrylic and 
poiycotton. The washing machines used were European horizontal drum Mieie (Miele is a Trade 
Mark) machines. 100m! of each laundry liquid was dosed in to separate machines and set on a quick 
wash 40 program. The wash programs were started simultaneously. The quick wash 40 program was 
carried out at 40°C for 40 minutes. 

The test cloths were removed from the machines and evaluated damp and after drying over a 12 
hour period. Evaluation of the cloths by the panel indicated that the cloths washed with the 
encapsulate system were more fragrant and fresher that the cloths wash with an equivalent amount 
of the neat fragrance in base (not encapsulated). 

Example 3 

Fragrance encapsulates were prepared by making an emulsion of the following ingredients using a 
Silverson mixer: 

Weight % 



Sodium Alginate (Manugel DMB) 0.8 

Gellan Gum (Kelcogel F) 0.05 

Distilled water 71 .75 

Colloidal silica (Ludox HS 40) 2.0 

PGA (Kelcoloid S) 0.4 

Fragrance A* 25.0 



* Containing 0.1% Phthatocyanine Blue 22005 ex Anstead International 
Sodium Alginate ex NutraSweet Kelco 

Gellan Gum (Keicogel F) ex NutraSweet Kelco (Kelcogel is a Trade Mark) 
Colloidal silica (Ludox HS 40) ex Du Pont (Ludox HS 40 is a Trade Mark) 
PGA: Propylene Glycol Alginate(Keicoloid S ex NutraSweet Kelco) (Kelcoloid S is a Trade Mark). 

The emulsion was sprayed into a reservoir of aqueous calcium chloride and washed with distilled 
water as detailed in Example 1. This results in irreversible cross-linking of the alginate to produce 
generally spherical encapsulates. The gellan gum and colloidal silica both function to give added 
stability to the encapsulate, in terms of physical integrity and ability to retain fragrance. The 
encapsulates were then incorporated into the laundry liquid formulation (LL1) in an amount to 
constitute 0.4% fragrance by weight, using standard mixing techniques. The combination of gums 
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was found to greatly reduce fragrance leaching from the capsule system over 2 months storage at 
45°, and still dissolved releasing the fragrance on dilution. 

Example 4 

5 Jojoba oil encapsulates were prepared by making an emulsion of the following ingredients using a 
Silverson mixer: 

Weight % 



Sodium Alginate (Manugel DMB) 0.8 

10 Polyvinyl alcohol (Gohsenol KL05) 1.0 

Distilled water 72.2 

JoJoba oil* 25.0 



* Containing 0.1% Phthalocyanine Blue 22005 ex Anstead International 

15 

Sodium Alginate ex NutraSweet Kelco 
Polyvinyl alcohol supplied by British Traders 

The emulsion was sprayed into a reservoir of aqueous caicium chloride and washed with distilled 
20 water as detailed in Example 1 . The encapsulates were then incorporated into a standard laundry 
liquid detergent (LL1 ) in an amount to constitute 0.4% oil by weight. The capsules remained stable 
until dilution of the detergent, with only slight leaching of the oil over storage. 

Example 5 

25 Dilution release trial were carried out on laundry liquid samples containing the encapsulate system as 
detailed in Example 1 . The test method involved the dilution of 2.5g of the laundry liquid in a 300 ml 
giass jar, with 200g of tap water. The sample was placed on a Luckham Multimix MM1 Rock-roller 
(Luckham Muitimix MM1 Rock-roller is a Trade Mark), and complete dissolution of the capsules 
occurred at all water temperatures between 1 0 to 50°C. 

30 

Example 6 

Fragrance encapsulates were prepared by making an emulsion of the following ingredients using a 
Silverson mixer: 

35 Weight % 

Carboxymethyl cellulose 2.0 
Gellan Gum (Keicogel F) 0.05 
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Distilled water 

Colloidal silica (Ludox HS 40) 
PGA (Kelcoloid S) 
Fragrance A* 

5 

* Containing 0.1% Phthalocyanine Blue 22005 ex Anstead International 

Carboxymethyl cellulose (Blanose 12M31P) ex Aqualon (Blanose 12M31P is a Trade Mark) 
10 Gellan Gum (Kelcogei F) ex NutraSweet Kelco 
Colloidal siiica (Ludox ) ex Du Pont 

PGA: Propylene Glycol Alginate(Kelcoloid S ex NutraSweet Kelco) 

The emulsion was sprayed into a reservoir of aqueous aluminium sulphate, causing cross-linking of 
15 the carboxymethyl cellulose, and washed with distilled water as detailed in Example 1. The gellan 
gum and colloidal siiica both function to give added stability to the encapsulate, as described in 
Example 3. The encapsulates were then incorporated into the laundry liquid formulation (LL1 ) in an 
amount to constitute 0.4% fragrance by weight, using standard mixing techniques. The capsules 
dissolved releasing the fragrance on dilution. 

20 

Example 7 

Fragrance encapsulates were prepared by making an emulsion of the following ingredients using a 
Silverson mixer: 



25 Weight % 

Kappa Carrageenan 1 .0 

Gellan Gum (Kelcogei F) 0.05 

Distilled water 71.55 

Colloidal silica (Ludox HS 40) 2.0 

30 PGA (Keicoioid S) 0.4 

Fragrance A* 25.0 



* Containing 0.1% Phthalocyanine Blue 22005 ex Anstead International 

35 Kappa Carrageenan ex Quest international 

Gellan Gum (Kelcogei F) ex NutraSweet Kelco 
Colloidal silica (Ludox HS 40) ex Du Pont 



70.55 
2.0 
0.4 
25.0 
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PGA: Propylene Glycol Alginate(Kelcoloid S ex NutraSweet Kelco) 

The emulsion was sprayed into a reservoir of aqueous potassium chloride, causing cross-linking of 
the kappa carageenan, and washed with distilled water as detaiied in Example 1. The gellan gum 
5 and colloidal silica both function to give added stability to the encapsulate, as described in Example 
3. The encapsulates were then incorporated into the laundry iiquid formulation (LL1) in an amount to 
constitute 0.4% fragrance by weight, using standard mixing techniques. The capsules dissolved 
releasing the fragrance on dilution. 

10 Example 8 

p» Fragrance encapsulates were prepared by making an emulsion of the following ingredients using a 
yg Sflverson mixer: 

jfl5 Geilan Gum (Kelcogel F) 
1? Distilled water 

Colloidal silica (Ludox HS 40) 

PGA (Kelcoloid S) 
M* Fragrance A* 
520 

M= * Containing 0.1 % Phthalocyanine Blue 22005 ex Anstead International 

Gellan Gum (Kelcogel F) ex NutraSweet Kelco 
Colloidal silica (Ludox HS 40 ) ex Du Pont 
25 PGA: Propylene Glycol Alginaie(Kelcoloid S ex NutraSweet Kelco) 

The emulsion was sprayed into a reservoir of aqueous potassium chloride, causing cross-linking of 
the geilan gum, and washed with distilled water as detailed in Example 1. The colloidal silica 
functions to give added stability to the encapsulate, in terms of physical integrity and ability to retain 
30 fragrance. The encapsulates were then incorporated into the laundry liquid formulation (LL1) in an 
amount to constitute 0.4% fragrance by weight, using standard mixing techniques. The capsules 
dissolved releasing the fragrance on dilution. 



Weight % 
0.5 
73.90 
2.0 
0.4 
25.0 
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Example 9 

Fragrance encapsulates were prepared by making an emulsion of the following ingredients using a 
Silverson mixer: 

Weight 

Sodium Alginate (Manugel DMB) 0.8 
Geilan Gum (Kekcogel F) 0.1 
Distilled water 83.7 
Colloidal silica (Ludox HS40) - 5.0 
PGA (Kelcoloid S) 0.4 
Fragrance A* 1 0-0 

* Containing 0.1% Phthalocyanine Blue 22005 ex Anstead International 

Sodium Alginate (Manugel DMB) ex NutraSweet Keico 
Gelian Gum (Kelcogel F) ex NutraSweet Keico 
Colloidal silica (Ludox HS40) ex Du Pont 

PGA (Kelcoloid S), Propylene Glycol Alginate ex NutraSweet Keico 

The emulsion was sprayed into a reservoir of aqueous calcium chloride, causing cross-linking of the 
alginate, and washed with distilled water as detailed in Example 1. The geilan gum and colloidal 
silica both function to give added stability to the encapsulate, as described in Example 3. 

The encapsulates were then incorporated into the hard surface cleaner formulation (HS1) in an 
amount to constitute 0.3% fragrance by weight, using standard mixing techniques: 

Hard Surface Cleaner Formulati on CHSD: 

Akyogene VSM-N (ex. Kao) (anionic-nonionic blend) 10.0% 

Durcal 40 (ex. Staffer) (Calcium carbonate) 40.0% 

Sodium sulphate, 1 0% solution 1-3 % 

Purified water to 100% 

Preservative as required 



Akyogene VSM-N and Durcal 40 are Trade Marks. 
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In-use trials were carried-out by a team of trained assessors, who detected a clear 'burst' of 
fragrance when the capsulates ruptured during testing, compared to samples containing the 
equivalent ievel of unencapsulated fragrance. 
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CLAIMS 

1 . A liquid detergent composition comprising at least 5% by weight of surfactant and an encapsulate 
5 comprising greater than 1 0% by weight of the encapsulate of active material, in a hydrated cross- 
linked anionic gum matrix. 

2. A detergent composition according to claim 1, wherein the surfactant is present at a concentration 
in the range from 5 to 50% by weight. 

10 

3. A detergent composition according to claim 2, wherein the surfactant is present at a concentration 
in the range from 10 to 30% by weight. 

4. A detergent composition according to any one of the preceding claims, wherein the surfactant is 
15 selected from the group consisting of anionic, nonionic, amphoteric and zwitterionic surfactants and 

mixtures thereof. 

5. A detergent composition according to any one of the preceding claims, wherein the 
the active material comprises a fragrance. 

20 

6. A detergent composition according to any one of the preceding claims, wherein the active material 
is present in an amount up to 60%, preferably in the range from 20 to 40%, and particularly 25 to 
30% by weight of the encapsulate. 

25 7. A detergent composition according to any one of the preceding claims, wherein the anionic gum is 
present in an amount up to 5%, preferably up to 1% by weight of the encapsulate. 

8. A detergent composition according to any one of the preceding claims, wherein the anionic gum is 
alginate, carageenan, gellan gum, carboxymethyl cellulose and/or xanthan gum. 

30 

9. A detergent composition according to claim 8, wherein the anionic gum is alginate. 

10. A liquid detergent composition comprising at least 5% by weight of surfactant and an 
encapsulate comprising greater than 0.5% by weight of the encapsulate of fragrance, in a hydrated 

35 cross-linked anionic gum matrix. 
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11. A laundry liquid comprising at least 5% by weight of surfactant and an encapsulate comprising 
active material in a hyd rated cross-iinked anionic gum matrix. 

12. A laundry liquid according to claim 1 1 , wherein the liquid comprises in the range from 5 to 50% 
5 by weight of anionic surfactant. 

13. A laundry liquid according to ciaims 11 or 12, wherein the liquid additionally comprises in the 
range from 5 to 80% by weight of builder. 
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> • FOR UTILITY/DESIGN RULE 63 (37 C.F.R. 1.63) PW 

CIP/PCT NATIONAL/PLANT DECLARATION AND POWER OF ATTORNEY FORM 

ORIGINAL/SUBSTITUTE/SUPPLEMENTAL FOR PATENT APPLICATION 

DECLARATIONS IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

As a below named inventor, I hereby declare that my residence, post office address and citizenship are as stated below next to my name, and I 
believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if plural names are listed 
below) of the subject matter which is claimed and for which a patent is sought on the INVENTION ENTITLED DETERGENT COMPOSITION 

the specification of which (CHECK applicable BOX(ES) ) 
X A. □ is attached hereto. 
BOX(ES) B. was filed on July 11, 2001 as U.S. Application No. 09 / 889,105 



3 was filed as PCT International Application No. PCT/ GB00/00235 on January 28, 2000 

and (if applicable to U.S. or PCT application) was amended on 



I hereby state that 1 have reviewed and understand the contents of the above identified specification, including the claims, as amended by any ai 
above. I acknowledge the duty to disclose all information known to me to be material to patentability as defined in 37 C.F.R. 1.56. Except as noted below, I hereby claim 
foreign priority benefits under 35 U.S.C. 119(a)-(d) or 365(b) of any foreign application(s) for patent or inventor's certificate, or 365(a) of any PCT International 
Application which designated at least one other country than the United States, listed below and have also identified below any foreign application for patent or inventor's 
certificate, or PCT International Application, filed by me or my assignee disclosing the subject matter claimed in this application and having a filing date (1) before that of 
the application on which priority is claimed, or (2) if no priority claimed, before the filing date of this application: 

PRIOR FOREIGN APPLICATION(S) Date first Laid- 



Number Country Dav/MONTH/Year Filed open or Published or Granted Priority NOT Claimed 

9902225.3 Great Britain 2 February 1999 

Great Britain 16 March 1999 



If more prior foreign applications. X box at bottom and continue on attached page. 

Except as noted below, I hereby claim domestic priority benefit under 35 U.S.C. 1 1 9(e) or 120 and/or 365(c) of the indicated United States applications listed below and 
PCT international applications listed above or below and, if this is a continuation-in-part (CIP ) application, insofar as the subject matter disclosed and claimed in this 
application is in addition to that disclosed in such prior applications, I acknowledge the duty to disclose all information known to me to be material to patentability as 
defined in 37 C.F.R. 1 56 which became available between the filing date of each such prior application and the national or PCT international filing date of this 
application: 

PRIOR U S PROVISIONAL, NONPROVISIONAL AND/OR PCT APPLICATION'S) Status Priority NOT Claimed 

Application No. (series code/serial no.) Dav/MONTH/Year Filed pending, abandoned, patented 



l*sreby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are believed to be true; and 
fustier that these statements were made with the knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or both, under 
Section 1 001 of Title 1 8 of the United States Code and that such willful false statements may jeopardize the validity of the application or any patent issued thereon. 

/|nd I hereby appoint Pillsbury Winthrop LLP, Intellectual Property Group, telephone number (703) 905-2000 (to whom all communications are to be directed), and 
persons of that firm who are associated with USPTO Customer No. 909 (see below label) individually and collectively my attorneys to prosecute this application and to 
tiattsact all business in the Patent and Trademark Office connected therewith and with the resulting patent, and I hereby authorize them to delete from that Customer No. 
names of persons no longer with their firm, to add new persons of their Firm to that Customer No., and to act and rely on instructions from and communicate directly with 
the person/assignee/attorney/firm/ organization who/which first sends/sent this case to them and by whom/which I hereby declare that I have consented after full 
cfJsGlosure to be represented unless/until I instruct the above Firm and/or an attorney of that Firm in writing to the contrary. 



(1) INVENTOR'S SLGNATUFE^ l^w^A 
Name [ JeVemy ^ V 



00909 
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Family! Itame 



| GREAT BRITAIN 



t GREAT BRITAIN 



■ State/Foreign Country , 



Country of Citizenship 



25 High Snoad Wood, Challock, Ashford, Kent, United Kingdom 



(include Zip Code) 



Name | Marcus O*" u ^ 


I James | GOODALL 






• Jfirst „ ^ .... 


Middle Initiaf 


1 FarriilyName 


Residence | Kent / '<? /-A, J^. 


| GREAT BRITAIN 


| GREAT BRITAIN 




• .State/Foreign Country 


Country of Citizenship 


Mailing Address 


2 Meadow Cottages, Nackington Road, Canterbury, Kent, United Kingdom 


(include Zip Code) 
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□ FOR ADDITIONAL INVENTORS see attached page. 

□ See additional foreign priorities on attached page (incorporated herein by reference). 
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Rule 56(a) & (b) = 37 C.F.R. 1 .56(a) & (b) 
PATENT AND TRADEMARK CASES - RULES OF PRACTICE 
^ DUTY OF DISCLOSURE 

(a) ... Each individual associated with the filing and prosecution of a patent application has a duty of candor and 
good faith in dealing with the [Patent and Trademark] Office, which includes a duty to disclose to the Office all 
information known to that individual to be material to patentability... (b) information is material to patentability 
when it is not cumulative and (1) It also establishes by itself, or in combination with other information, a prima 
facie case of unpatentability of a claim or (2) refutes, or is inconsistent with, a position the applicant takes in: (t) 
Opposing an argument of unpatentability relied on by the Office, or (ii) Asserting an argument of patentability 

PATENT LAWS 35 U.S.C. 

§102. Conditions for patentability; novelty and loss of right to patent 

A person shall be entitled to a patent unless- 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for patent or 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of the application for patent in the United States, or 

(c) he has abandoned the invention, or 

(c£) the invention was first patented or caused to be patented, or was the subject of an inventor's certificate, by the 
■ applicant or his legal representatives or assigns in a foreign country prior to the date of the application for patent 
in this country on an application for patent or inventor's certificate filed more than twelve months* before the filing 
of the application in the United States, or 

(e) the invention was described in a patent granted on an application for patent by another filed in the United States 
before the invention thereof by the applicant for patent, or on an international application by another who has 
fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention thereof 
by the applicant for patent, or 

(f) he did not himself invent the subject matter sought to be patented, or 

(g) before the applicant's invention thereof the invention was made in this country by another who had not 
abandoned, suppressed, or concealed it. In determining priority of invention there shall be considered not only 
the respective dates of conception and reduction to practice of the invention, but also the reasonable diligence of 
one who was first to conceive and last to reduce to practice, from a time prior to conception by the other. 



§103. Condition for patentability; non-obvious subject matter 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was 
made to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall 
not be negatived by the manner in which the invention was made. 

(c) Subject matter developed by another person, which qualified as prior art only under subsection (f) or (g) of 
section 102 of this title, shall not preclude patentability under this section where the subject matter and the 
claimed invention were, at the time the invention was made, owned by the same person or subject to an 
obligation of assignment to the same person. 



* Six months for Design Applications (35 U.S.C. 172). 



PAT-1J6CN6/01 



